OBJECTIVES. This study investigated the relation between functional performance skills of children with Down syndrome and the age of entry into mainstream elementary education.
lementary school entry is generally described as a key life cycle transition (Pianta & Cox, 1999) . Pianta and Kraft-Sayre (1999) suggested that the transition to school sets the tone and direction of a child's school career and is a process that begins years in advance. For children with disabilities, many parents have to fight to achieve sufficient arrangements for their children at this critical transition point.
It is increasingly common for children with Down syndrome to be offered places in mainstream education (Fox, Farrell, & Davis, 2004) . In Norway, where our study took place, the political vision is "one school for all." Special education is a right, and children with disabilities are often provided with assistance in school that addresses their individual needs (Kunnskapsdepartementet, 2007) . Norwegian law requires all children, including those with disabilities, to enter elementary school (first grade) in the calendar year in which they reach age 6. "If there is any doubt that a child is sufficiently mature to begin attending school" (Education Act ß2-1), an expert judgment is needed, and parents may apply for a 1-year postponement of elementary school entry. One group of children whose school entry is often postponed is children with Down syndrome.
When development is delayed, as it typically is for children with Down syndrome, parents have many questions about reasonable expectations for their child, and they want information that can help them set realistic individual goals. Because children with Down syndrome increasingly are included in mainstream education, a research question of interest is which performance skills might be associated with viewing a child as ready for school. This study investigated the relation between functional performance skills of children with Down syndrome and the age of elementary school entry in mainstream education, which is a critical transition for the child and family as well as for the school.
Down syndrome is the most common genetic cause of developmental disability, caused in 96% of cases by a third chromosome 21 (hence the scientific name for the syndrome, trisomy 21). The remaining 4% of people with Down syndrome have either a form called "translocation," in which the extra chromosome 21 is acquired in a different way, or a form called "mosaic," in which not all cells are affected. Down syndrome is characterized by developmental delays in all areas of functioning, although the degree of delay varies greatly among individuals (Spano et al., 1999) .
Some children with Down syndrome have associated impairments that may affect their development. The most common impairments are hypotonia, heart defects, and hearing and visual impairments (Annerén, Johansson, Kristiansson, & Lööw, 1997) . Functional performance skills are influenced by the child's total development and by the same environmental supports and barriers as for all children. The available research describes typical areas of strength and weaknesses in the functioning of children with Down syndrome. In general, these children display a relative strength in tasks that involve visual over auditory processing and a relative weakness in communication skills, specifically in expressive language and grammar (Berglund, Eriksson, & Johansson, 2001; Dykens, Hodapp, & Evans, 1994) . Jobling (1998) described aspects of motor function, including difficulties with precise movements of limbs and fingers, and a recent study (Fidler, Hepburn, Mankin, & Rogers, 2005) suggested that children with Down syndrome show a specific profile of praxis deficits in early development.
A Norwegian study provided baseline information about functional performance in 5-year-old children with Down syndrome before entry to elementary school (Dolva, Coster, & Lilja, 2004) . These children showed a wide range of functional performance as reflected in scores on the Pediatric Evaluation of Disability Inventory (PEDI; Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992) and additional data. Independent of the PEDI, parents identified their main concerns as language skills, interaction with peers, not being toilet trained, and the management of toileting skills in relation to starting school (Dolva et al., 2004) .
The finding related to toilet training and the use of diapers interested us most, because toileting skills had not previously been identified as a common difficulty in 5-year-old children with Down syndrome. In a national survey of children with Down syndrome in the United Kingdom, Rogers (1998) found that most children were toilet trained at ages 3 to 4. The Scandinavian literature, however, suggests that children with Down syndrome are toilet trained at ages 4 to 5 (Annerén, et al., 1997; Lofterød, 1989) . A study from the field of urology in Brazil (Bruschini, Faria, Garcez, & Srougi, 2003) found that lack of bladder control was clearly correlated with the grade of mental disability and not with the etiology of the disability. Their study included 100 children with mental disabilities of a variety of etiologies; 15 had Down syndrome.
Evidence increasingly shows that successful transitions to school are based substantially on the child's social skills (Ladd, Birch, & Buhs, 1999; McClelland, Morrison, & Holmes, 2000) ; independent mastery and social interactive skills are critical to school adjustment in typically developing children (e.g., Pellegrini, 1992) . These skills appear to be important for children with developmental disabilities as well. The most frequently cited difficulties in children with Down syndrome around the age of elementary school entry are related to speech and communication. The empirical evidence, however, is insufficient to judge which functional performance skills are critical in relation to, or associated with, postponed entry in mainstream elementary school education.
The aim of our study was to investigate the relation between functional performance skills of children with Down syndrome and age at elementary school entry. Planning for the transition to elementary school requires knowledge and understanding unique to occupational therapy. The focus of most pediatric occupational therapy research has been on children with physical disabilities. Less is known about children with developmental disabilities such as Down syndrome. Knowledge is limited about the functional performance skills of children with Down syndrome at specific ages and in connection with entry to elementary school. A greater understanding of the functional performance skills that present challenges to this population would help practitioners and teachers target individual needs and environmental barriers to promote such children's readiness for school.
Method
This study is a follow-up of a Norwegian cross-sectional study of 5-year-old children with Down syndrome (Dolva et al., 2004) . The follow-up was conducted 2 years later, when the same group of participating children was 7 years old. In line with the ideology of family-centered service (Rosenbaum, King, Law, King, & Evans, 1998) , which acknowledges that parents know their child best, we chose parents to be the informants in this study. We used the PEDI in data collection and defined age 7 as having passed the seventh birthday but not yet reached the eighth. We used data from both studies in our analyses. The Regional Ethical Committee (Eastern Region) and the Norwegian Social Science Data Service (Personvernombudet) approved the study.
Sample
Fifty to 80 children with Down syndrome were born each year in Norway between 1992 and 2002 (Medical Birth Registry of Norway, 2005), an incidence of 1 in 700 births. We identified 62 five-year-old children with Down syndrome in the whole country with help from local Down syndrome associations and county child rehabilitation services. By letter, we asked parents to participate in the study, which would involve completing a structured interview with the researcher. Seventy percent of the identified population with Down syndrome age 5 years (60-72 months) in Norway were included in our previous study of functional performance (Dolva et al., 2004) . We maintained parent confidentiality by sending the information letter through the associations and agencies; thus, no information about the 19 parents who did not reply was available for analysis.
Two years later, we invited parents of the same 43 children to participate in a follow-up study. We received 43 informed consents, for a response rate of 100% in relation to the previous study. As in the previous study, all the children lived in the community with their families. Ninetythree percent of the sample had trisomy 21, 5% had the mosaic type, and 2% had the translocation type of Down syndrome. The main health impairments reported were congenital heart conditions (in 56% of the children), visual impairments (in 49%), and hearing impairments (in 30%).
Instrument
We used the PEDI to gather information on functional performance in both the previous study (Dolva et al., 2004) and this follow-up. The PEDI is a well-known and much-used instrument in child rehabilitation, and we used the Norwegian translation (Jahnsen, Berg, Dolva, & Høyem, 2000) .
The PEDI, which was standardized and published in 1992, measures a child's capability and skill in performing selected functional activities within the domains of selfcare, mobility, and social function on three scales. Research has provided support for this tool's internal consistency, interrater and test-retest reliability, and discriminative validity (Feldman, Haley, & Coryell, 1990; Haley et al., 1992; Nichols & Case-Smith, 1996) . For further details about items and scoring, see Dolva et al. (2004) . Berg, Frey Froisli, and Hussain (2003) conducted a pilot study investigating the applicability of the instrument's reference values to 52 Norwegian children without disabilities ages 1.0 to 5.9 years. The results showed good agreement in Functional Skills Scales and Caregiver Assistance Scales in the social function domain and in Caregiver Assistance Scales in the mobility domain. The Norwegian sample, however, scored significantly lower than the U.S. reference values in Functional Skills Scales in the self-care and mobility domains and in Caregiver Assistance Scales in the self-care domain. A larger study is in process investigating a validation of the PEDI on Norwegian children without disabilities. In the meantime, normative scores are used with caution because of the potential cultural differences Berg et al. (2003) observed in the self-care and mobility domains. We include preliminary results from the Norwegian validation study in the Discussion section to account for possible cultural differences.
Procedure
The researcher, who was trained in administration of the PEDI, conducted all interviews in the follow-up study, mainly by phone. Respondents were 40 mothers, 2 fathers, and 1 couple together.
Data Analyses
We used the PEDI software program to calculate normative and scaled scores. Using SPSS Version 12.0, we calculated descriptive statistics from PEDI scores. We calculated both means and medians of normative and scaled scores to account for the variability in the sample. We divided the children, who were all 7 years old, into two groups: those who had entered elementary school at age 6 and those who had entered at age 7. For between-group analyses, we used nonparametric statistics (Mann-Whitney test) with a significance level of p < .05. We conducted analyses on two levels. The first level was domain (i.e., self-care, mobility, social function), which involved mean normative and scaled scores from the PEDI Functional Skills Scales and Caregiver Assistance Scales. When significant findings on a domain level were found, we conducted analyses on the next level to find which items or tasks within a domain accounted for significant differences between the groups. To see whether domain score or items at age 5 were critical in relation to elementary school entry, we analyzed the previous data on the children at age 5 and compared it with data on children who entered school at ages 6 or 7.
Results
Twenty girls and 23 boys were included in the study. The girls' mean age was 88.9 months (range 84-95), and the boys' mean age was 88.0 months (range 84-94). Sixty percent of the children in this sample had entered elementary school at age 6, as is customary in Norway. The remaining 40% had applied for an additional year in kindergarten.
The scores of the children who entered elementary school at age 7 tended to be lower than those of children who started school at age 6, although a wide range was found in both groups. Because of this wide range, we provide both mean and median values in Table 1 , which presents the children's normative and scaled scores on the Functional Skills Scales, and in Table 2 , which presents normative and scaled scores on the Caregiver Assistance Scales.
A significant difference between the two groups was found in Functional Skills Scales scaled scores in the domains of self-care (p = .010) and social function (p = .019). Moreover, a significant difference between the groups was found in Caregiver Assistance Scales scaled scores in the domains of self-care (p = .002) and social function (p = .016).
In analyzing data from the previous study (Dolva et al., 2004) , we found that all 43 children improved their scaled scores on the PEDI Functional Skills Scales in the domains of self-care, mobility, and social function from age 5 to age 7. The scores of the two groups at age 5 confirmed the same significant difference in retrospective analyses as found at age 7. Analyses of variance confirmed that there were no significant interaction effects between the domains.
Further analyses investigated which items within the domains yielded significant differences between the groups. The domains were the PEDI Functional Skills Scale domains of self-care and social function and the Caregiver Assistance Scale domain of social function. In addition, consistency across studies made it possible to compare data from the previous study in relation to age of subsequent school entry. Table 3 presents all items associated with postponement of elementary school entry and indicates which items already differentiated between groups at age 5.
We found no correlation between lack of bladder control and the normative PEDI Functional Skills Scales scores in the social function domain. We further compared the groups' improvements in Functional Skills Scales mean scaled scores between ages 5 and 7. Scaled scores provide an estimate of the current level of performance (regardless of age) on a scale from 0 to 100. The children who had postponed school entry for 1 year had about the same mean scaled score improvement in self-care and mobility as those who had started school on time. In the social function domain, the mean score improved slightly more in the group who entered elementary school at age 6. The mean increased from 58.8 to 67.3, compared with 54.8 to 61.4 for those with postponed school entry. However, and because of the wide range in both groups, the differences were not significant.
Discussion
Results indicate that a certain level of development and independence are required for children with Down syndrome in Norway to be viewed as ready to start school. By analyzing PEDI data gathered at ages 5 and 7, we found that postponement of school entry was related to skills in self-care and social function. Retrospective analyses showed that skills related to toileting, functional comprehension and expressive communication, problem solving, and initiation of simple household chores were significantly lower at age 5 among children whose school entry was postponed than among children who started on time (i.e., at age 6).
In the previous study of these children at age 5, Dolva et al. (2004) found that parents worried that a child who used diapers on entry to elementary school would risk social stigmatization. The use of diapers has not previously been mentioned in the literature as a challenge in relation (Annerén et al., 1997; Lofterød, 1989) ; according to Dolva et al., more than three-quarters of Norwegian 5-year-olds with Down syndrome still used diapers daily. The results of this follow-up study indicate that 51% of the 7-year-old children with Down syndrome "consistently stay dry day and night" (PEDI Item 68, Self-Care Scale). Preliminary results of the Norwegian PEDI validation study with typically developing children indicate a 10-month delay in bladder and bowel management skills (Berg, Aamodt, Stanghelle, Krumlinde-Sundholm, & Hussain, 2007 ) compared with U.S. reference values from a survey by Schum et al. (2002) . The Norwegian reference values are in accord with results from a Swedish study by Jansson, Hanson, Sillen, and Hellstrom (2005) . Although typically developing Norwegian children seem to be toilet trained later than U.S. children, more than 90% of both groups consistently stay dry day and night at ages 4.5 to 5.0 (Berg et al., 2007) . In contrast to the custom in the United States, most parents in Norway do not try to toilet train their child as early as possible, instead waiting until the child shows signs of being "ready." This cultural difference might explain why Norwegian children are toilet trained later but nevertheless in time for elementary school entry.
Consistent with findings for both typically developing children (e.g., Schum et al., 2002) and those with Down syndrome (e.g., Dolva et al., 2004; Rogers, 1998) , girls in The Pediatric Evaluation of Disability Inventory (Haley, Coster, Ludlow, Haltiwanger, & Andrellos, 1992) does not provide normative score equivalents for scores of less than 10; therefore, one child with a score in that range was excluded from analyses. the present study acquired toileting skills earlier than boys. Bruschini et al. (2003) found that lack of bladder control was correlated with degree of mental disability. Using the U.S. normative reference values of the PEDI Functional Skills Scale, we found no correlation between the scores for our sample and lack of bladder control. Parents view independence in toileting skills as important, and more research is needed to understand the delay in some children with Down syndrome. Occupational therapists can initiate discussion to address parents' worries about this issue. A starting point might be to assess performance skills using culturally relevant assessment tools. Awareness of cultural influences on parents' expectations of their children's toileting skill acquisition may help occupational therapists detect intervention potentials to meet a need shared by many parents and to help set realistic goals for the child. Some parents might contact training programs earlier if they knew that this issue could be culturally dependent. Because functional performance in toileting skills seems to be associated with postponing elementary school entry, occupational therapists need to address the issue.
Speech, language, and communication difficulties are critical in the development of children with Down syndrome. This topic is given much attention in planning for elementary school entry and in individual educational programs (Berglund et al., 2001; Fidler, Lawson, & Hodapp, 2003; Fowler, Gelman, & Gleitman, 1994) . The results of this study suggest that comprehension and expressive language functioning, problem solving, and initiative in simple activities at home have a significant impact on age of elementary school entry. Problem solving and initiative in activities may be viewed as challenges with close connections to communication and cognition abilities. Performance on the PEDI Caregiver Assistance Scale showed a significant association between postponed school entry and the child's need for assistance with safety as well. Parents expressed great worry about their children's need for help; they feared that their child might impulsively run away from school and be unable to safely navigate traffic along the school route.
The pros and cons of postponing elementary school entry for children with Down syndrome, although relevant, are beyond the aim of this small study. The results indicate that postponement was not reflected in self-care and mobility outcomes but was associated with an improvement in social skills outcomes for the children who started school at the usual age. Being in a class with children of the same age may provide more stimulation than staying in kindergarten with younger children. It is important to investigate from each child's perspective the possible consequences of postponed entry and whether the year of postponement benefits the development of the child. It may be possible for occupational therapists and parents to focus on target areas that will improve a child's potential to enter school on time.
Professionals need to learn from parents, because parents understand their children's needs in the context of the family better than any outsider, and parents see the weaknesses and shortcomings in services from a different perspective than professionals. Parents need professionals to share their knowledge and expertise with them and to help promote the development of their children by providing the range of services that the children need. Professionals must be knowledgeable about and aware of culturally influenced differences to detect environmental barriers that might present opportunities for development through intervention. In addition, occupational therapists should continue to advocate for the importance of meeting the needs of parents and children with disabilities. Finally, intervention should be based on assessment findings supported by expert knowledge and clinical judgment, including knowledge and awareness of culturally influenced expectations.
Limitations and Directions for Future Research
This study is a cross-sectional follow-up study of a small sample of children with Down syndrome in Norway. Norwegian regulations regarding elementary school entry may differ from those in other countries. Thus, findings should be interpreted as providing guidelines about typical strengths and weaknesses in functional performance associated with elementary school entry for children with Down syndrome and as a reminder about influences on expectations about development toward independence in children. The findings are limited to the areas covered by the PEDI.
This study suggests a need to further examine the toilet training needs of children with Down syndrome, and more investigation is needed from different countries and cultures. Toilet training is a self-care skill, and self-care skills play an important role in performance and quality of life. As Swart, Kanny, Massagli, and Engel (1997) found, self-care intervention might not receive in practice the prominence called for in occupational therapy's core philosophy. v
